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BASIC-ABSTRACT: 

NOVELTY - The photocatalyst (90A) made up of titanium oxide is formed on the 
surface of upstream side of the air flow path, at the evaporator (70) in the unit 
case (40). The photo irradiation units (100,110) are arranged opposing the 
photocatalyst inside the unit case for irradiating ultraviolet rays inbetween the 
evaporator and the filter (60) . 

USE - In air conditioner for motor vehicle. 

ADVANTAGE - The surface of the evaporator is always kept clean, thereby generation 
of offensive odour component by adherence of bacteria is prevented, since active 
oxygen atmosphere is maintained by photocatalytic action of titanium oxide. The 
photocatalyst and the photo irradiation units are arranged compactly, thereby 
reduces installation space. Problem regarding starting of engine is not generated, 
since battery power consumption is reduced by supplying voltage only to the 
irradiation unit when required. DESCRIPTION OF DRAWING (S) - The figure depicts 
schematic block diagram of air conditioner for motor vehicles. (40) Unit case; (60) 
Filter; (70) Evaporator; (90A) Photocatalyst; (100,110) Photo irradiation units. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

'[Field of the Invention]' Especially this invention prevents dirt and the smell of an evaporator about the 

air conditioning system for automobiles. 

[0002] 

[Description of the Prior Art] According to an operation of a blower, the air with which the blower, the 
filter, the evaporator, the heater, etc. are contained in the unit case, and the air conditioning system for 
automobiles used for the conventional automobile was inhaled from vehicle outdoor passes a filter, an 
evaporator, and a heater, and blows off to the vehicle interior of a room. The air inhaled from vehicle 
outdoor at this time is warmed at a heater, and harmonizes with suitable temperature while dust etc. is 
removed with a filter and cooled by the evaporator. 

[0003] Moreover, while preventing that condense on the surface of an evaporator and adhering water 
scatters, in order to prevent generating of mold, antibacterial and the hydrophilic processing layer which 
****(ed) the hydrophilic processing agent and the antimicrobial agent with binders, such as 
polyethylene and polypropylene, are prepared on the surface of the evaporator. 
[0004] 

([Problem(s) to be Solved by the Invention]/However, although dust etc. was removed from the open air 
with the filter in the conventional conditioner for automobiles mentioned above, it was difficult to 
remove dust etc. thoroughly only with this filter. Moreover, although generating of mold could be 
prevented by antibacterial and the hydrophilic processing layer, the offensive odor component contained 
in the clarified water was unremovable. 

[0005] For this reason, after dust etc. adhered on the surface of the evaporator, and it accumulated or the 
clarified water dried, the offensive odor might occur. 

[0006] Thus, if the dust accumulated in the evaporator blows off to the vehicle interior of a room, a 
passenger may be made to cause an allergic response and the offensive odor is unpleasant for the 
passenger. 

. [0007] Moreover, in order to remove the generated offensive odor, the attempt which prepares the 
adsorption section which becomes a filter from activated carbon etc. was also made. 
[0008] However, if the temperature of the vehicle interior of a room rises while parking an automobile, 
the offensive odor component of which the adsorption section was once adsorbed will be emitted, and an 
offensive odor will occur again. Furthermore, as for the adsorption section which consists of activated 
carbon etc., the life also had the problem that it was short and had to exchange for every predetermined 
period. 

[0009] This invention was proposed in order to solve the trouble mentioned above, and it aims at 
preventing generating of an offensive odor by always keeping an evaporator etc. clean by arranging the 
member which has an air clarification function in an evaporator etc. 

[0010] Moreover, the offensive odor component to which it once stuck aims at preventing emitting 
again to the member which has an air clarification function. 

[001 1] Furthermore, while prolonging the life of the member which has an air clarification function, it 

aims at reducing the cost accompanying exchange. 

[0012] 

[Means for Solving the Problem] /The air conditioning system for automobiles concerning invention 
according to claim 1 for attaining the object mentioned above is characterized by to arrange the optical 
exposure section for preparing the photocatalyst section containing titanium oxide in the front face of 
the upstream of an air course at least, countering in the above-mentioned case at this photocatalyst 
section, and irradiating ultraviolet rays in the aboye : mejrt^ in the air conditioning system 

for wtomobiles winch an_rige^ cooling air in ^e caserff ffiFinliis invention and 

ultraviolet rays are irradiated from tfre opti^«posure' sec&bn to Ihe'photocatalyst section containing 
the titanium oxide prepared on the surface of the evaporator, active oxygen is generated by photocatalyst 
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operation of titanium oxide from oxygen and water in air, and an offensive odor will be removed while 
mold, bacteria, etc. adhering to a photocatalyst section front face are decomposed. 
[0013] Moreover, in addition to the focus of invention of the claim 1 above-mentioned publication, into 
the above-mentioned case, the conditioner for automobiles concerning invention according to claim 2 
arranges a filter in the upstream of the air course of the above-mentioned evaporator, prepares the 
photocatalyst section containing titanium oxide in the side face which counters an evaporator at least at 
the above-mentioned filter, and is characterized by to arrange the above-mentioned optical exposure 
section between the above-mentioned evaporator and the above-mentioned filter. If it is in this invention 
and ultraviolet rays are irradiated from the optical exposure section to the photocatalyst section 
containing the titanium oxide prepared in the side face of a filter, active oxygen is generated by 
photocatalyst operation of titanium oxide from oxygen and water in air, and an offensive odor will be 
removed while mold, bacteria, etc. adhering to a photocatalyst section front face are decomposed. 
[0014] Moreover, the above-mentioned photocatalyst section is characterized by forming the conditioner 
for automobiles concerning invention according to claim 3 in the optical exposure section and one in 
addition to above-mentioned claim 1 or the focus of invention according to claim 2. While a 
photocatalyst operation of titanium oxide is efficiently demonstrated since the photocatalyst section and 
the optical exposure section are formed in one if it is in this invention, space-saving-ization can be 
attained. 

[0015] Moreover, the conditioner for automobiles concerning invention according to claim 4 is 
characterized by establishing, an exposure termination means tobe after the event of the ignition switch 
for supplying power to ^y^term of above-mentioned (MnTrto focus of 

inventionof a pMi^ of the ultraviolet rays from 

said optical exposure section at the time of predetermined conditions. iriTmntKi'Tinvention an3T 
predetermined conditions are satisfied after stop ping operation of a car, an exposure termination means 
will operate and the exposure of the ultraviolrtTa^f^^ exposure member will bestopped. 

That is, since a photocatalyst operation of the^KotocatByst section is demonstrated even after stopping 
operation of a car, an offensive odor component can fully be decomposed and generating of an offensive 
odor can be prevented much more certainly. 

[0016] Moreover, in addition to the focus of invention of the claim 4 above-mentioned publication, the 
conditioner for automobiles concerning invention according to claim 5 is characterized by the above- 
mentioned exposure termination means operating considering predetermined time having passed as 
conditions. Since an exposure termination means operates a condition [ predetermined time having 
passed ] and the exposure of the ultraviolet rays from an optical exposure member is stopped after 
stopping operation of a car if it is in this invention, a dc-battery can prevent exhausting beyond the need. 

[0017] Moreover, in addition to the focus of invention of the claim 4 above-mentioned publication, the 
air conditioning system for automobiles concerning invention according to claim 6 is characterized by 
the above-mentioned exposure termination means operating considering the electrical potential, 
differencejofa^^ value as^con3ffions. Since an exposure 

ternffifiSion meanToperateTa condition [ tfie electtFal'potenHal drfference'of a"dc-T!)attery having 
become below a predetermined value ] and the exposure of the ultraviolet rays from an optical exposure 
j^L member is stopped after stopping operation of a car if it is in this invention, a dc-battery can prevent 
exhaustilSg beyond the heed. 
[0018] 

•[Embodiment 0 f the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
ai drawing. 

[0019] The outline block diagram of the gestalt of 1 operation of the conditioner for automobiles which 
drawing 1 requires for this invention, and drawing 2 are the sectional views of the photocatalyst section. 
[0020] The conditioner 10 for automobiles concerning this invention is equipped with the case 40 where 
it has the air-intake 20 for adopting air from vehicle outdoor, and the air port 30 for blowing off air to 
the vehicle interior of a room as shown in drawing 1 . In this case 40, the heater 80 grade for warming 
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the evaporator 70 for cooling the filter 60 for removing dust etc. out of the blower 50 for ventilating and 
air sequentially from a vehicle outdoor side and air and air is arranged. In addition, the case 40 is 
fabricated with synthetic resin, such as polypropylene. 

[0021] Photocatalyst section 90A containing titanium oxide is prepared in the above-mentioned front 
face of an evaporator 70 over the abbreviation 1/3 of the upstream of an air course. Thus, especially as 
for having prepared [ of the upstream of an air course ] about 1/over 3, dust etc. adheres photocatalyst 
section 90A to the upstream of an air course, and it is from dirt or a cone. In addition, photocatalyst 
section 90A may be prepared over the whole front face of an evaporator 70. 

[0022] This photocatalyst section 90A is formed in the front face of an evaporator 70 by applying the 
titanium oxide particle ****(ed) with binders, such as polyethylene and polypropylene, with means, 
such as blasting, as shown in drawing 2 . Since the titanium oxide contained in this photocatalyst section 
90A is equipped also with the hydrophilic processing facility, it does not need to add a hydrophilic 
processing agent to photocatalyst section 90A, but even if it adds an antimicrobial agent and a 
hydrophilic processing agent farther, it does not interfere. 

[0023] Moreover, photocatalyst section 90B containing titanium oxide is prepared in the side face of the 
downstream of an air course at the above-mentioned filter 60. 

[0024] This photocatalyst section 90B consists of an activated carbon nonwoven fabric made to **** 
titanium oxide, and is united with the filter 60 by sticking this activated carbon nonwoven fabric on the 
side face of the downstream of the air course of a filter 60. 

[0025] The optical exposure section 100 is arranged between above-mentioned filters 60 and 
evaporators 70. This optical exposure section 100 consists of a lamp for emitting light in ultraviolet rays 
etc., and wavelength emits light in the ultraviolet ra ys nea r 368nm. 

[0026] In addition, the optical exposure section ltw may constitute the other end with two or more 
optical fibers made to face the light source besides a case 40 while it is not restricted to the above- 
mentioned lamp but makes the end section face in a case 40. The light source which the other end of an 
optical fiber is made to face can use the lamp which emits light iff ultraviolet rays, and sunrays. 
[0027] In the above-mentioned air conditioning system 10 for automobiles, the ultraviolet rays which 
emitted light from the optical exposure section 100 are irradiated by the front face of an evaporator 70, 
and the side face of a filter 60, and generate active oxygen from oxygen and water in air according to a 
photocatalyst operation of the titanium oxide contained in the photocatalyst sections 90 A and 90B. The 
mold adhering to the front face of an evaporator 70 or the side face of a filter 60, bacteria, or an 
offensive odor component is decomposed by this active oxygen, and generating of an offensive odor is 
prevented by it. Especially in photocatalyst section 90B prepared in the side face of a filter 60, since the 
offensive odor component of which activated carbon was adsorbed is decomposed, while being able to 
prevent the recurrence student of an offensive odor, lowering of the offensive odor absorption of 
activated carbon can be prevented. 

[0028] Below, other operation gestalten of the photocatalyst section and the optical exposure section are 
explained. 

[0029] Drawing 3 shows the optical exposure section concerning other operation gestalten, (A) is a 
decomposition perspective view and a part of (B) is a sectional view. 

[0030] The optical exposure section 1 10 concerning other operation gestalten consists of fluorescence 
tubing of the shape of U character for emitting light in ultraviolet rays, as shown in drawing 3 R> 3 (A), 
and wavelength emits light in the ultraviolet rays near 368nm. 

[003 1] Moreover, as shown in drawing 3 (A) and (B), the photocatalyst section 120 concerning other 
operation gestalten consists of a nonwoven fabric 121 twisted around the perimeter of the optical 
exposure section 1 10 which consists of fluorescence tubing, and the titanium oxide 122 which used 
activated carbon as the binder contains it in this nonwoven fabric 121. In addition, this nonwoven fabric 
1 2 1 can penetrate light. 

[0032] Moreover, as shown in drawing 3 (A) and (B), it is desirable to put the optical exposure section 
1 10 and the photocatalyst section 120 by the reinforcing materials 130 who consist of a nonwoven fabric 
of two sheets which reflects light. Thus, ultraviolet rays can be efficiently irradiated to the titanium 
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oxide 122 contained in the photocatalyst section 120 by using the reinforcing materials 130 who reflect 
light. 

[0033] Moreover, a pleat is prepared in the nonwoven fabric which is reinforcing materials 130, and you 
may make it raise a dust collection operation. 

[0034] The photocatalyst section 120 and the optical exposure section 1 10 which were mentioned above 
are used installing between a filter 60 and an evaporator 70. In this photocatalyst section 120 and the 
optical exposure section 1 10, the ultraviolet rays which emitted light from the optical exposure section 
1 10 are irradiated by the photocatalyst section 120, and generate active oxygen from oxygen and water 
in air according to a photocatalyst operation of the titanium oxide 122 contained in the photocatalyst 
section 120. The mold which stuck to a nonwoven fabric 121 or activated carbon, bacteria, or an 
offensive odor component is decomposed by this active oxygen, and generating of an offensive odor is 
prevented by it. 

[0035] Next, intermediary explanation is given at control of the optical exposure section 100,1 10. 
[0036] Although not illustrated in the conditioner 10 for automobiles concerning this invention, when 
the ignition switch for supplying power is satisfied with a car of predetermined conditions with the event 
as the starting point of becoming off from ON, the exposure termination means for stopping the 
exposure of the ultraviolet rays from the optical exposure section 1 10,1 10 is established. This exposure 
termination means consists of a voltmeter which detects the electrical potential difference of a dc- 
V battery, and a microcomputer equipped with timer ability, and based on the input signal from a 
voltmeter, and the time check by the timer, the operation by the program memorized by the ROM 
section etc. is performed, and it stops the exposure of the ultraviolet rays from the optical exposure 
section 100,1 10 by the microcomputer. 

[0037] It explains referring to the flow chart which shows the control procedure in the above-mentioned 
exposure termination means to drawing 4 . 

[0038] Drawing 4 is a flow chart which shows the control procedure in an exposure termination means. 
[0039] If operation of an automobile is stopped and an ignition switch is turned off as shown in drawing 
4 when the ignition switch for supplying power to a car is turned off from ON namely, (SI), the time 
check by the timer will begin (S2). 

[0040] Next it judges whether the electrical potential difference of a dc-battery is beyond a 
predetermined value (S3), and a timer is counted up when an electrical potential difference is lower than 
a predetermined value (S4). In addition, the predetermined value of the electrical potential difference of 
a dc-battery is set to 1 IV. 

[0041] On the other hand, when the electrical potential difference of a dc-battery is beyond a 
predetermined value, it is judged whether it went through predetermined time (S5). In addition, 
predetermined time is time amount adhering to the front face of an evaporator 70, or the side face of a 

I filter 60 taken to mold and to decompose bacteria, an offensive odor component, etc., and is defined by 

' the experiment conducted beforehand. 
[0042] Here, when predetermined time has passed, the exposure of the ultraviolet rays from the optical 
exposure section 100,1 10 is stopped by considering a lamp etc. as putting out lights (S6). In addition, 
since the timer is counted up when the electrical potential difference of a dc-battery is lower than a 
predetermined value as described above, it is judged that it went through predetermined time and a lamp 
is switched off (S6). 

[0043] On the other hand, when predetermined time has not passed, it judges whether the ignition switch 
was turned on from OFF (S7). 

[0044] Here, whe n an ignition switch is turned on from OFF , while resetting a timer (S8V aJamp is 
turned qnand (S9) a nd pr oc^sm ^are xo ntim^. TRaris7since the lamp is turned on unless the electrical 
potential difference of a dc-battery becomes below a predetermined value during operation about an 
automobile by setting an ignition switch to ON, ultraviolet rays are irradiated from the optical exposure 
section 100,1 10 to the photocatalyst sections 90A, 90B, and 120, and decomposition of the offensive 
odor component by the photocatalyst sections 90A, 90B, and 120 etc. is continued. 
[0045] On the other hand, processing is continued when an ignition switch continues being OFF. 
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[0046] In addition, althoug h turning on and off of a lamp is contro lled^b^ed^n the both sides of the 
time check by the timer, and the monitor of the electrical potential differ ence of a dc-ba tterv. you may 
make control turning on and off ot a lamp by the control procedure mentioned above based on either 
the time check by the timer, or the monitor of the electrical potential difference of a dc-battery . 
[0047] 

[■ [Effect of the Invention] As mentioned above, according to this invention, effectiveness as taken below 
is done so. 

[0048] According to the air conditioning system for automobiles concerning invention according to 
claim 1, ultraviolet rays are irradiated from the optical exposure section to the photocatalyst section 
containing the titanium oxide prepared on the surface of the evaporator, and active oxygen is generated 
by photocatalyst operation of titanium oxide. 

[0049] Therefore, it molds on the surface of YUEBAPORETA, and can prevent that bacteria, an 
offensive odor component, etc. adhere. Moreover, since these are decomposed even if it is the case 
where molded on the surface of the evaporator and bacteria and an offensive odor component adhere, 
mold, bacteria, or an offensive odor does not blow off to the vehicle interior of a room, and the air of the 
vehicle interior of a room can be maintained at clarification. 

[0050] Ultraviolet rays are irradiated from the optical exposure section to the photocatalyst section 
containing air-conditioning-system ****** for automobiles concerning invention according to claim 2, 
and the titanium oxide prepared in the side face of a filter, and active oxygen is generated by 
photocatalyst operation of titanium oxide. 

[005 1] Therefore, it molds on the side face of a filter and can prevent that bacteria, an offensive odor 
component, etc. adhere. Moreover, since these are decomposed even if it is the case where molded on 
the surface of the filter and bacteria and an offensive odor component adhere, mold, bacteria, or an 
offensive odor does not blow off to the vehicle interior of a room, and the air of the vehicle interior of a 
room can be maintained at clarification. 

[0052] According to the conditioner for automobiles concerning invention according to claim 3, the 
photocatalyst section and the optical exposure section are formed in one. 

[0053] Therefore, the ultraviolet rays from the optical exposure section are efficiently irradiated by the 
photocatalyst section, and a photocatalyst operation of titanium oxide is raised further further. Moreover, 
since the photocatalyst section and the optical exposure section can be summarized in a compact, space- 
saving-ization can be attained. 

[0054] If according to the conditioner for automobiles concerning invention according to claim 4 
predetermined conditions are satisfied by the exposure termination means after stopping operation of an 
automobile, the exposure of the ultraviolet rays from an optical exposure member will be stopped. 
[0055] Therefore, since a photocatalyst operation of the photocatalyst section is demonstrated even after 
stopping operation of an automobile, an offensive odor component can fully be decomposed and 
generating of an offensive odor can be prevented much more certainly. 

[0056] According to the air conditioning system for automobiles concerning invention according to 
claim 5 or 6, af ter sto ppingj>peration an exposure^ermina^i^e^s jDgergtgs^ 
condition [ the eTe'ctncaJpotential differencF^ havingbecome 
beJcwa predetermined value ], and the exposure of the_ulttaviolet rays from an optical exposure 
member is stopped. v " • -^.^v-».. : :r ^_ . . 

[0057] Therefore, since a dc-battery can prevent exhausting beyond the need, inconvenience, like engine 
start up becomes impossible can be prevented. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of 1 operation gestalt of the conditioner for automobiles 
concerning this invention. 

[Drawing 2] It is the sectional view of the photocatalyst section. 

[Drawing 3] The optical exposure section concerning other operation gestalten is shown, (A) is a 
decomposition perspective view and a part of (B) is a sectional view. 

[Drawing 4] It is the flow chart which shows the control procedure in an exposure termination means. 

[Description of Notations] 

10 — Conditioner for automobiles, 

20 ~ Air-intake, 

30 — Air port, 

40 Case, 

50 » Blower, 

60 » Filter, 

70 Evaporator, 

80 - Heater, 

90A, 90B Photocatalyst section, 
100,1 10 — Optical exposure section, 

The photocatalyst section concerning an operation gestalt besides 120 — , 

121 — Nonwoven fabric, 

122 — Titanium oxide 

130 — Reinforcing materials. 
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